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MEMORANDUMN OEPARTMENT QF HEALTH & HUMAN SERVICES
Public Health Service
Food and Drug Administration
Center for Drug Evaluation and Research

DATE : AFRR |3 20

FROM : Director, Division of Cardio-Renal Orug Products, RFD-110
SUBJECT: Approvable state of NDA 19-546, Isradipine, Sandoz Research Institute

10 : Oirector, Office of Drug Evaluation I, HFD-100
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The Division recommends cpproval of NDA 19-546, The attached materials are the
support for that recommendation. The attached Summary Basis of Approval can be

taken to represent my review. The following comments are meant to provide an
overview,

There is no question, isradipine lowers blood pressure in hypertens-.ve man.
Studies 332, 301, 302, 303 and 304, each adequate a.d well controlled, each
multicenter, and in aggregate involving 575 randomized patients, found
statistically significant differences between isradipine and each respective
control agent and favored isradipine. Measurements of blood pressure were taken
at the interdosing interval in each of these trials.

A twice dafly regimen {s adequately supported by time course information found in
studies 9 and 332, by the magnitude of blood pressure effect at the interdosing
interval in studies 332, 301, 302, 303 and 304 and indirectly by the magnitude of

blood pressure effect at the interdosing interval found in a once-a-day trial
(study 308).

It is reasonable to conclude that dizziness, flushing and edema are the pringjpal - -
side effects of i{sradipine and that these side effects are dose related. Maybe
fatigue belongs in this list but I don't know what to make of that. The upper end

of dosing 1s side-effect limited and is somewhere around 15 to 20 mg, daily (7. 5

mg to 10 mg bid) So, 1 think the upper end of dosing has been explored.

The lowest dose studfed, in major trials, was 2.5 mg bid. Tnis dose is more - e
effective” than ‘placebo and represents a reasonable starting dose as reflected in = —
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“Most aetail 1s reasonably touched upon (i.e., elderly, drug’ 1nteractions) and on*
the surface, this is an untroubled straightforward calcium antagonist

-antihypertensive agent that behaves 1ike one might expect and has a reasonable
duration of action.
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Sandoz is not currently seeking an anti-anginal cla:n and have little data, at the
moment, for or against.

In spite of what appears to be strafghtforward, there are some wrinkies.
Hepatotoxicity

[ do not think isradipine has hepatotoxic effects. The saga of their early
experience (a bicavailability study) is adequately chronicled in the SBA (starting
on page 144 of the attached draft). At the end of that story, I am sorry to say,
one is left hung; it does not clearly clear isradipine of bl

.one ef 5_?roups accordiyg to the following diagram."

development was In progress, my judgment was that the rechallenge data was clear
enough to allow full development to go on. The overall results of the clinfcal

development program does clear isradipine of any hebatotoxicity and the early
resuylt was a “red herring.*

The entire “liver function” data base is nicely reviewed as an appendix to the
attached draft SBA. A number of different alegrithms were devised for searching
through the 1,858 subjects exposed to isradipine during development in order to
find 14 cases that needed to be examined in detail. Eleven of these 14 cases
received isradipine, two received placebo and one received hydrochlorothiazide.
Hone o7 the 14 cases are, to my eye, suggestive of drug induced liver
abnormalities. There {s, consequently, no reason to worry about isradipine and

the liver. The sponsor had very bad luck with one of their first studies. There
is nothing more to make of that.

Carcinogenic Potential

This area is the most difficult area to reasonably interpret. On the surface, the
sponsors observed what could be interpreted as dose-related carcinogenic effects
in both rats and mice and dose-related chromosomai abberations in V79 Chinese
Hamster cells. It is obviously hard to argue that, in this regard, isradipine is
not troubled, Ye:, that is precisely the case, these findings are not

?oth$rsome. The "argument,® if there is one, revolves around what to describe in
abeling. o : :

A look at the dati related to thes

e findings seem a relevant exercise, prior to
making !nterprgpatioq;. | - L .

mige were randomly assigned to  _
Drug was administered in the
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e v
PR A S S

Touse Carcinogenicity Study. Charles River.CD-}

diet for 104 weeks.
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80.9 mg/kg/day

15.0 mg/kg/day

% 2.5 mg/kg/day

Control

| Contro)

The 80 mg/kg/day group is at a dose equivalent to 4 grams a day for a 50 Kg man
with the maximal dose recommended for use in man béﬁng 40 mg/day (20 mg, bid) or
20 mg (10 mg, bid). So the mouse study was at dases of 100 to 200 the maximal

recommended human dose. Two orders of magnitude is not an unreasonable “safety
margin.®

At none of the doses was there an obvious drug related effect observed on
mortality, body weight, or any of the functional variables measured. So although
these observations attest to the relative safety of isradipine dosing in mice

- {compared to man), the study did not incliude doses that were at an obvious maximal
( tolerated dose in mice. There was a trend for the male animals to have had a

decreased survival as a function of dose (p = 0.038) so the maximally tolerated
dose was not missed by much.

The results for all tumcr bearing animals are reproduced from Dr. Harris' ceview
below. In my judgment, there was no particularly relevant, or meaningful, finding

. produced by this analysis. The table doe; show the potential (which turns out to
o become a real) problem since animals csuid be classified as dying or alive (i.e.,
o subgroups) but needing to be sacrificed. : .
!o‘l“ . S—
Iins of Deach Ssx Contxols _law  _Mid = __Hizh
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e i eraer o r 37y bod iy, 638
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';:ﬁ A display of any tumor that one might, after inspection of the data, consider to
N be related to dose (also from Dr. Harris' review) is shown below. Once
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again, by inspection, I see nothing 1 would consider striking. From th

point of dose related effects, a 320 fold aiteration of dose produced n: :::}:3:
dose-related effect. If there fs a dose-related oncological effect of isradipine
one would have to argue that the smallest dose studied was “over-the-top® of the '

dose-response curve. There is, in my judgment, no biologically-relevant
dose-response information in this data.

The stetistics reviewed by Mordecatl Friedberg found a statisticall i

y signific
(p = 0.004) pgsitive dose-response relationship for hepatocellular carg1nomaa?z
male mice (using the method of Peto, et al.) which had a less significant p (p =

0.011) if hepatocellular carcinoma and nodular proliferations of the liver were

L .

Tul to point out that the term "pasitive
dose-response relationship" refers not to a monotonically increasing effect as a

function of dose but rather to “the linear componeft of the effuct of treatment."*
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In November 1989, Sandoz submitted another analysis which contained:

a) A re-anmalysis (re-reading of slides and re-anal
b) A review of historical control liver tumor data

¢} A rat liver toxicity review,
d) A discussion of SAR analysis, and
e) A discussion of the biology of liver neoplasia in the mouse.

The liver tissue sections from male mice were re-read by an inde
pathologi§t under blindeq circumstances.

diagnosis.
the sponsor's submission.

G-l el
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ysis) of the mouse Viver,
*

pendent veterinary

The reason for re-reading the sections
had evolved new criteria for morpholagical

The “new" data are represented by

e

Cil STIMARY OF HEPATIC NEOPLASTIC

LISICNS I MALZ MICZ FROM PN 200-110 MICS
CARCIMCSZIZICTITY STUDY (#T-1343) a

TEEATENT GROUP b

TUMOR TYPE SEX CINTACL CoNTIOL CONTROL ISW  MTYD  BIc:

X.s 2 I IIT ™7 T
ADENOMA M 14.3% 12.9% 15.7% 103 14.3% 18.35%
HEPATOCELIULAR
CARCINOMA X 3.3 1.3 8.6% 2.9%  10% o
HERPATQCTLIUTAR
COMBINED ADENGMA M 13y 1St 223 13t 27% 263 @
HEPATOCELLULAR
AND CARCINCMA -
BEPATOCELIULAR

. a) SET APPENDIX I FOR FULL STXTISTICAL REPORT.

COMBINED CONTROLS. °

]
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b) NUMB:R OF ANIMALS PER GRITP = CONTROL I-70, CONTROL IT-53,

_7i.1GW DCSZ-70, MID DCSE-78, EISE DOSZ-70.-,

ot m 1v»$§5§m;§§E§§§}Q?NT INCRZASE g_.%:?.—::s‘-:"ccagxazp.m'cgu-moIT S
o -~ BUT NOT TO CONTROL II. -

" &) “TEST FOR POSITIVE Dhwma maTm WAS_SIGNIFICANT:

P
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The re-read did not substantively change the raw data; all numbers changed a
Tittle bit. If anything, a more intuitive dose-related effect fs present in thisg
*new” raw data; in particular with respect to hepatoc'1lular carcinoma.

0f moderate importance to thinking about the significance (biologically) of the
findings of the Sandoz mouse study is the datu they present as representing
historical controls, studies conducted by others, in the CD-1 mouse strain. This
data §5 shown fn the following Figures 1 and 2. It seems clear tha

for hepatocellular carcinoma, the incidence of ndoz study is well
within the incidence obser al controls.

Dr. Harris, our pharmacology reviewer, and Dr. Resnick think the relevant
historical controls should be Sandoz’s own studies zn their own laboratories {150
mice from 3 different studies, which found 0% fncidence). The data in Figure 1
include 0% incidence. So I think the point 1s made., The incidence of
hepatocellular adenoma and/or carcinoma, in this strain, is highly variable
(ranging from 0% to 23%) and Sandoz's own controls in the study at fssue had a
high incidence, compared to historical control data,

. Fiqure §
' Percent facidance 0! Hepolocellular Adsnomo ia
{ Urireated CO-1 Male Mice lrom Color Studies
N and from Sludy with Comgound PN 200-110
Prrcent
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[’ﬁ_ Color Additive Contralg
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Figurs 2 ot
Parcen! lncidenca of Hrpotocsilulor Carcinoma in
Untreated CD-1 Male Mica from Color Studies
ead f(rom Study with Compaund PN £00Q-110
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So much for the data. From here on out, [ admit lack of technical knowledge
relasted to the kind of statistical sts that would be regarded relevant and,’or
defiritive, It is clear that if onec.does some test on some data, one can get
*statistical sionifican.e™ at p = 0.003. In fact, the Sandoz analysis of the
*new" data for sacrificed animals found a p = 0.039, different from our analysis
of the original data but still a "small® p. This is consistent with the “new"
data not being substantively different from the original data.

In my opinion, the findinys of this study are at very best only margirally
positive. " One must, [ think recognize that the p value expressed for the 1{near
trend cannot be interpieted in the convention2i sense. The analysis that was
performed is the equivalent of a subgroup 2:ualysis. ' All of the available data
were inspected by multiple persons and 2 particular set of results was selected

because 1t looked like it was differen: from thé rgst; then that particular subset - .-

" was subjected to a “statistical test.” -] wyuld quess, but have not parformed the

computation, that if the high-dose- group-male-hepatocellular-carcinoma number was

18% (not an unlikely number) the p value would have been much less impressive
(1.e., would not have been as small). So, the analysis (i.e., p value) is highly
dependent upon a single number in addition to being a subgroup analysis.

So, I do not see this particular finding as having any bearing on approvability.
Is-adipine should not on the basis of this data be considered a liver carcinogen;

. .« -
¢~
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not even in the mouse »t doses over two orders of magnitude greater th»= that

intended for use in mar and apparently without dose-related (in a biolcjical
sense) effects.

I think that isradiniae is approvable despite the mire., 1If one concluded that

isradipine was a carcinogen, it would not b>e approvable. Isradipine has no

particular uniqueness that vould outweigh a carcinogenic liability. Since the

data do not support a cenclusion that isradipine is a carcinogen, it is
approvable, But, an issue renains regarding labeling and/or post-marketing
studies. It is not clear to me whether or not the findings in the mouse
carcinogenicity study siould app

LY

rfar e -
CEEEYS " _Sh AN
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finding bears no weignt with respect to approval, why am | uhdecided about
labeling?

v

The answer is no more complicated than truth in labeling. Approval is a judgment

call. That the observstions were made should not be hidden from public view
simply because judgment does not preclude approvability on the basis of this

finding. The statement needs to simply be factual a. i I see no particular need to

make a value judgment related to the fact.

I would argue that another study (post-marketing) is warranted. Shnild it turn
out to not replicate the griginal study, the Viver tumor finding can be removed

from labeling.

Rat carcinogenicity study. There are, in contrast to the mouse study, clear
testicular Leydig cell tumor effects of isradipine in rats. Im fact, this

phenomenon {s replicatea within the data of the NDA (i.e., 2 studies found the
same thing). There wa: no hint in these two studies of any propensity for liver

neoplasia (thus clearly restricting a possible liver neoplasia effect from rodents

to only male mice).

The Leydig cell neoplasia data from the first cludy are shown balow.
Lo the mouse findings the Leydig cell tumors are of absolutely no doubt.

Tha only rz.:;r Crpe significancly {rcosased wich tioyrtopuc chis -
- m
‘ study vas bruizn laydig ceall twmors. hu tuwor and ralacad jacholoe
- .. . for all groups is tabulaced helow: . - &

N Finding Control 1 | .Conczoi 2 Low

k . nid
DN (=15) . (T (uera) it

- . (o=75) (a=73)
:.—!';3 é;a-f*y‘lmt bearing Aninals
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_ Tocal” (eicher or) 10 7 s T
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Cox's Exmc= Test (onm-cailed) w83 a2zileq ss ly =p ==

= (o sl parataly o g 4
tecorded for arizals dving nawulall- oz aminlly ixc'.“‘:st u‘nu
respectiva ;, ¢ a5 ars liszad Yeisu: T
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Yacural Oesc:/Tucozs ans #r5eslasia “pepoy -
Saczilics/Tudocs ang Hypespiasiz p<.00L
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The second study showed 1, 3, and 11 a imals in the control, mid and high dose
isradipine groups, respectively {(about 22 male animals/group), that showed Leydig
cell tumors. Both studies also showed decreased pituitary adenomas in the
isradipine treated animals.

The Leydig celi tumor phenomenon can reasonably be attributed to hormonal effects
fn the rat; namely an effect on LH receptors. The mechanism remains incompletely
described and somewhat speculative. Hormonal effects of isradipine that were seen

in the rat fchanges in LH, FSH, prolactia} were looked for in man, during clinical
Is, and found to be absent.

Thus, the Leydig cell phenomenon can most reasonably be %
vermissive, or modulated,* dose-dependent effect in rats (not mice or dogs) and

therefore is not a relevant factor to approval or ﬂon-approva} cansiderations but
does belong in the labeling.

In Vitro Tests. In general, these tests did not have positive findings. Our
pharmacologists did not think the Chinese Hamster cells were a reflection of
mutagenicity. 1 agree with that position,

Summary of Carcinogenicity. The NDA is being forwarded to you for your
consideration with our resolution of “carcirogenicity labeling." The summary
above is a capsular view of the data; I hope you agree that the findings do not
preclude approvability.

Attached to the labeling is Dr. Harris' review of the labeling and his suggestions
for what the labeling should say. Dr. Resnick and I have reviewed (and Dr.
Resnick has edited) this review and concur with Dr. Harris' suggestions. We
recommend adoption of Dr, Harris' suggestions.

ol

The sponsor has sent in their suggeﬁtions. These are also attached. I recommend 7.
their suggestions be rejected. '

X
— '

BIOPHARMACEUTICS

The Division of Biopharmaceutics has done a thorough review of the submission and
think 'that the influence of metabolites on protein binding of {sradipine, at
steady state, and at the highest dose ‘e studied post-marketing. Although their
observation is correct, we do not know the answer to that questfon. I cannot

. agree that it is.important enough to answer to require a post-marketing study.
. — -The safety and effectivenss of isradipine is defingd by the data inciuded within

ca e

the NDA, - It 1s conceivable that if the doses for .anMna need to be raised, that, )
we would require such a study. T - o

SUMMARY

The Division recommends approval of isradipine for use in hypertension. The
attached marked-up draft, with carcinogenicity suggestions, represents my view of
labeling. A clean draft is avaflable for your pen.




The last safety update review is appended. There is no need for further safety
updates,

Raymond J. Lipicky, M.D.

.
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
FUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTEATION
CERTER FOR DRUG EVALUATION AND KESEARCH

—— > — —

DATE: KV 15 1222

FROM: Director, Office of Drug Evaluario:: I. HFD-100

TO: Raymond Lipicky, M.D., Director
Division of Cardio~Renal Drug Products, HBED-110

This NDA is, as you say, fairly straightforward. There :=a ro doubi
isradipine lowers BP and no doubt that it is a once a day drug. It
appears to have properties similar to other dih,dropyridine cezlcium
channel blockers: small increases in HR (with pzalpitaticns); edems; not
much heart block; no significant effect on QRS or QT. 1 have Jjust a few
comments and guestions:

1. 03=7.8

Much of the 5534 is quite good. There is some excess description of
studies that are not germane (I have removed it) but also rajilure to
discuse even briefly, studies that seem relevant (330, 331, 380,
3£2), probably because they are incomplete or were completed aiter
initial filing. These should be at least identified in a table.

The safsty discuszion does not give a degcription of the data base:
kinds of studies, numbers of petients, dose/duration, population
demographics, domestic, foreign. etc.; i.e., the kind of
presentation called for in the Clinical/Statistical guideline. It
should bve provided prior to final approval. I can see from the MORs
that total exposura is extensive and adeguate so this is z matter of
SRA repair and documentation, not approvability.

. .JThe "liver appendix” is a nice su.mary gnd analysis but as it shows
no plausible drug-related liver injuries (no drop-outs due to L
abnormalities except patient 303-327, not a persuasivs case as minor
slevations were present at screening visit) I think it can be

omitted from the SBA. This is not a strong feeling; if you prefec,
keep it in.

I thought some of the references to the PK screen helped, and as you
did not remove all later references, some of the earlier ones (e.g..
p 18) are necessary.
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is you can sa2e Ircm notes on p 35 of the SBA. I did noat think the
elderly clearly had meaningiully higher Cmax or AUC; see, e.g.,
Table 6 fp 30) and figure 5 (p 37). It is important to resolve this
for labtling purpcses, hut at this point I see no good basis to
recommend a different dosing schedule in older patients.

The hali-life is given (Table 6. p 30, text, p 46) as atout 8 1,2
hours tut in figures 1 and 2 (p 29, 33) the half-life lool:s more
iike 1 1/2 hours. at least while plasma levels are above 2 ng/mL.

It 18 not clear the terminal half-iife is most relevant here. wWe
&

need—to—reseolve this for labeling.

The putative greater eiiect in patients;»inh higher BP (3 103) does
not Seem very well-supported.

Turation of action; retention of eifect at interdosing interval

Studies 332 (b.i.d.) and 308 (o.d. dosing) both measured BP at
trough (12 or 24 hours after dosing., and show retention of 50X of
peak effrct at 12 hours, but studies 301 (see p 81), 302, 303, and
304 did not measure BP at the interdosing interval. These studies
do coenfirm the BP lowering effect but do not themselves support
b.i.d. desing. The active control studies, 303, 304 and others
cznnnt be used in promotion to compare isradipine to other agents,
especially to claim greater effectiveness; without comparison of
effects throughout the dosing interval, isradipine, with its large
reak effacy, could look better than slow, steady diuretics and beta-
tiockers but 12- and 24-hour control might not be as good. The
ietter should include the fcllowing statement zfter the 7th
raragrapn: “We should point out at this time that we believe the
comparative studies submitted to the application, none of which
Dexsured blocd pressure at trough, do not constitute a basis ifor
comparative claim=, as they are comparing the peak eiffect of & drug
with fairly large peak-trough diiference (isradipine) to drugs with
relatively constant effects over 24 hours (beta-blockers,
cdiuvretics).”

Carcinogenicity testing

it appears you and the CAC agree with regard to the animal studies.
The labeling will need to reflect that cqnclusion.

Limited further safety update

The last safety update was more than a year ago and further trials

and marketing may have relevant information. The approvable- letter. -

should request a limited further update covering:

a. All deatha in clinical trials, including CRFs.
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H. &ny adverse drop-outs cther than those related to recognized
side effects of the drug (headache, dizziness, edemsa,
palpitations, etc.), including events possibly representing
intercurrent illness.

c. Any foreign post-marketing reports that would represent a
serious unlabeled adverse event or a suggestion of increased
rate of a known serious event.

Marked up labeling is attached. There are some gQuestions that the

-CcC;
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Pivision needs to.consider. We will need a clean mark-up of the
labeling., perhaps after a discusesion. Note there are a few issues
to resclve, including / -

a) What to szy about half~-life
b) What to say about effects on PK of age. liver function and
impact on Dosing and Administration.

There are also some new parts for the sponsor to add or develop,
including .

a) Electrophysiclogy paragraph and perhaps a summary of
hemodynamic effects,

k) A& hypotencion precautrion, using nicardipine labeling as a
model.

2) & CHF precaution, 21s0 using nicardipine wording.

2d) A better Interactions Precaution, including the Fentanyl
statement (see nicardipine), and a paragraph abcut the extent
of conccomitant use and the arugs involved

—

e) & revised ADR section. expanding the table to include &1l ADRs

at or woove 1% and using information froem all sources, at least

for the less common reactions. This will include looking
through foreign post-marketing reports, foreign controlled
studies, etc.

Robert Temple.'

HFD-100/Chron File
HFD-100/NDA File
HFD-100/Carter
HFD-101/Botstein
HFD-110

\HFD-110/CSQ
RT:3p:11/13/90
Revised:RT:J,:11/15/90(2)



Medical Review ot Dynacirc (isradipine) Capsules
NDA 19-546

Reviewer- Basil Friedman, M.D.
Summary review found on pages 1-6

Note: Additional medical review done by Robert Kimball, M.D.
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Protocol 301

ulticenter Evaluation of the Safety and Efficacy of Four
of PN 200-110 Administered as Fixed Ascending Doses in the
nent of Hypertension Compared to Placebo

Altert Carr, M.D. Michael Davidov, M.D.

Medical College of hGeorgis 200 Little Falls Street

Augusta, GA Falls Church, VA

Bruce Hamilteon, M.D. Harold Schnaeper, M.D.

V. A, Medical Center Cetrtrer—for—AgTmg

Ealtimors, MD Eirmingham, AL

Manuel Velasquez, M.D. Alexander Shepherd, M.D.

Milwauhee County Medical Department of Pharmacclogy
Complex University of Tewxas Health

Hypertension Section Science Center

Milwauhee, WI ) San Antonio, TX

Dates of Study: March 20, 1984 to March 7, 1936,

To determine the efficady and safety of four doses of PN 200-110
(PN), administered twice a day in a fixed ascending manner
compared to p]auebo in pat1ents with mild to mudﬁrat es35e
hvpertens1on. -

R sag o g T ta b
< RESNT I OER, e

Population

Two hundrﬁd and thrPP (203) male and fémale paf1ent= with

sirbes ;.‘g)e’

eialf

[P




lusron ~riterssz ncladsd abnormal baze

naligrant or ss.ers hypertension, angina
cre,aius o omentha, oarrhethmias, CHF nor
Fiiam, Dradyraciia, farst dsgres heart o
sl ozec Yaztor of alcorel ot odrug sk
inzufficienc ., creatine > 1.0 mgh, c=rTain
cr sinditicns that could 1nterfers sn 2.3

1

ctudy Flan

Medication was supplied as identically appearing capsul
2.5 ma, 5 mg, 7.5 mg or 10 mq or placebo. Dosing schedu

is
summarized in Table 1 and evaluation schedule in Table 2. There

was an 1nitial 3 week single blind placebo wash out pericd during
which all patients received placebo 1 capzule bid. before

es of FN
1

bregktast—and—=upper-—Quatified patients (&% previously
descrabed) were randomized to one of © groups. They were
stratified based on SGBF > 100 mm Hgq, < 10% mm Hg and > 105 nmm
Hg.
Group 1

weeks Group ¢ recerved 2.5 mg PN
F .

n=-
T

Iy

R

<

b
(R

-
ot

oT]

[y

[4]

o

o]
T h
o0

3

d 2.5 mg bid for con= weeh and 5

5
bid for B weehs; Group 3 receive
mg bid fer the rest of the trial. Group 4 received 2.5 mg bid
for one week, % mg bid for second weeh and 7.5 mg bid for weeks
3, 4 and 5. Group % received 5 mg bid first week, 7.% mg bid

week 2, 10 mg bid weeks 23, 4 and 5. Dose was increased
automatically unless investigator decided not to increase bazed !
on systolic blood pressure and investigator’s discretion, or
adverse reactions. (oysto11c b]ood pressure criteria not
defined). If this occurred, dose wat?reduced to that of previous

week and ma1nta1ned.;“1f ADR continued, dose could be reduced in-

step wise fas shion. Dqge in group 2 could not be decreased as STt
this was the lowest’ perm1ss1ble dose. At end of 5 weeks, pat1ent

could enter an open,label,.long.term protocol. These patients-. - » .-

S e (54 e

jed
are 1dent1f e

kR g S R o L

ZIn? Sddition to the M)n-ard measurehents of vital signs e ste,
ambuliatory blood preséu}és were rﬂcordﬁd during placebo wash out
period and end of active treatment in Center A (Dr Carr). In
addition, efferto of PN on urinary and plasma catecholamines,

a5, -norep1nephr1ne were determ1

i 2,




Status £ mqg 19 omag 15 mg _1 omg Fla-=r Tital
Vaiod =5 >4 = N ] =
Fsr--=z"1,
Yartd = 4 1 3 - bl
invaliz N - z 0 {i L
Toral 40 40 4i 41 41 e
Reasons for stating data to be invalid are presented in Table 4. Table &
presents these data by cente Number of valid patierts by weeh 135 shown
below:
(’;l‘:‘ﬂlp Weoh
! 2 3 4 5

5 mq 39 3% 2@ 27 35
10 mg 38 37 54 3 34
1% mg 39 39 33 33 Ee~]
20 myg 4] 41 41 41 4]
Placebo 41 41 40 39 39

193 136 192 189 127

B N R ST ;@?é’"‘ s@n swf’iﬁ';]'hr

A1l patients had essential hypertensicn. The mean age was 51.8

years (range 22 - 77); 72% were " male; 42% caucasian, 58% blach

(range per group,.49 - 66%). Demographic data by qroup is listed

in Table 6. Tables 7 and 8 summarize the daily dose by group for

valid and partially valid patient;. The mean'dose for valid .

patients during weeks 3#-r5:was”5 mg for-'5 mgq group, 9.5 mg (10

mq group), 13.9 mg (15 mg) and 17.1 (20, mg) A number of B ) .
‘patients did not receive their. ass1gﬁéd dose due to various o .

gerpataspte e, o :a,\ 1’;“’“"“"“‘*”* et

v%ﬂ#‘ &

t:“

T

IER R

15“mg“group*also’
(d1z;1ness; chest pain-& short of breath). In 20 mg group, 7
patients did not receive proper dose: 3 incorrectly titrated and
4 ADRs (palpitation & fatigue; headache; increased pulse &
nervous; chespquin*&w




zr3l.zed Lok msbaan groops ccompartIin fIopazsl-oes

WrTwlE. dr ozddirair, patoent resp_onze was

=2 ¢ th e by Iaterglos Lo, > luomm R ocuet D> gam
Hy vcar=r37i0, Coy 2 2omm Hg but < 00 mm Hy decreasze  caterg-re,
znd B omm Sy decrsaze ctatergory, 4,

Titration Feracd wWeeh I,
ez 10 and Il summarize results of first wesk active trestment
patients were receiving lowest dose of FN or placsbo. Table
rezent: data by pre-determined group while Takis 11 by actual
receilved f1.e. groups 2, 3 and 4 combined and group 5).
rezults are summarized beljow!:
Mean (hange from Baseline ¥Yglid and Partially Valid Fatients
Group Randomized Dose Change Aztual Dose Chang=
_ n_ = mg bid mm Hg mg bid n= mm  Hy
1 M Placekbo - 4.5 Flaceko 41 - 4.t
2 =9 2.5 my - 1060 2.5 mg 116 - 9.6
5 3c 2.5 mg - lu.l 5.0 mq 41 - 14.4
4 29 2.5 my - aue
5 41 5.0 mg - 14.4
A1l changes were statistically significant from baseline at p <
0.001. A1l active groups were statistically different from < ’
placebo. Table 11 presents results according to prescribed
- dose. Active groups are statistically different from placebo.
There also appears to be a dose response effect between the' two
doses of PN. The PN groups had a statisticallygsignificant <. o
1ncreasp in heart rate comparﬁd to p]acebo (4 <5 bpm) ) o
Week

Tables 12 and 13 present results for week 2 as def1ned above,

[ Py

*"A11;5 groups had qtat1st1cal1yfswgn1f1cant

Erad




Fezgits b, zcvrus’ Tved wscel Flateps - To0 e omy F oy
SIS N T N U b BACIIT B T . -% JIS;
reEpIipze 2 faT s N rrese d3Ta. Zach gr oo vs z
starezec sl oo =T Tar e 1D oprezer iz orezglrz -
retoIocIE’ 1nTErEnIe TeItI IOMEECIrG naryes rrip Lazeisne
berweer 2z 0 groug 3t wezh 2. The daf¥arenzez betweazp T oy srd
Y9 my “or ztandang and supine gtastolic olocd preziure was
ztatr:zti:a7 7y sognificant. There was alzo borderiine statqztqeos
for thess varianlzs betwesn 10 my and 1T mg. Highe=t dose FN
ncreazed pulse rate by 4 - & bpm. 3 epd of week 2, E&
patients 1n 5 mg qroup had a decrease in SDBP of > 10 mm Hg

ez 14 and 15 present resuits for valid and "all" patients.

gy eI Yeee -

e s e

M=8n change from baseline tor SUDEF are zhown below,

Valid Fatients "OALL M
Flacepo n= 2% - 7.0 n = 40 - &.5
5 myg n= 5 - 1.3 n = 38 - 13.6
10 mqg n= 4 - 17.1 n = 3 - 17.4
1% mqg n= 33 -17.2 n = 29 - 17.4
20 mg n= 41} - 17.3 n = 41 -17.1

LDuring this period, all PN groups had statistically significant !
mean reductions from baseline in all variables and theze i e -

reducticns were superior to placebo. The reductions for groups
3, 4 and 5 were similar and slightly gr=ater than for 5 mg
group. Table 16 presents the results from statistical inference
tests between groups. Tab]e 17 is a summary of mean. changes

the period based on actual dose taken. <
..there were statis
= P Xt -‘-\4,?5; L R AN S

-+ mg -and 15 mg “for a]1

’ u'é"%:“ - L. "‘u‘ A 2
mg and 20 mg were otat1ot1ca11y s1gn1f1cant for standing b]ood kA Es T
pressures and SDBP (Table 18). There were slight mean increases - N

of 2 - 5 bpm from baseline in supine and standing pulse.
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ccurring abnormalities. These occurrsd in

Table 22 Tists newly
57 TIa%y PN At
ithdrawn due to

.4.

o

ents and /33 ({ 3%} placebo. One PN patient
w tachycardia and edema; one due to ECG
changes of tachycardia and atrial fibrillation.

..-1-

T

nts data for cardisvascullar abnermalitiss

Dy 'FOup

4 preszents these data more sp'rifica11y. New
nt n
2

Table &3 pres
while Table C
ocourring ev
(32%) placebo

—

L‘h

s were reported in 51/161 (32%) PN group and 13/41
. Incidence of palpitations was hiqhﬁ= in

4 mg

gqroup (7 occasion% in four patients), with % cccassions in two 1%

m3 patients. Perapheral edema was more common in active group

than placebo, but there was no dose response relationship. There

was a total of 22 PN patients with edema, with highest incidence ﬁ
in 10 mg group. Atrial gallop was seen in 1 of 5 PN with most —
being with 20 mg. C
Table Z6 presents changes in chest x-ray and Table 28 ECG T e
changes. Newly occurring x-ray events, were reported in 6 PN and . ... e

2 placebo patients. Fifty three (33%) PN pat1ents and 16 (3q%§
placebo had changes in their. ﬁCGs.H,Ihgregwaoﬁgp~do
re1at1onsh1p Table 29 is @ :
‘wpﬂgﬁémﬁg}e stat1é£;?§ﬁﬁ$ﬁ51gn farant
— *~”'A-~Fat9*£~34-~7 bpm~3~for~a%%4PN“"'“* ;
20 mg at plateau. A1l other® hanges for ‘PN were borderline
significant from placebo. A staf1st1ca]1y significant decrease
from baseline was seen for P - R interval at least one time point

for each strength. Except for week 1, these changea were not
- .

b dosemand}$3m
I e
entrucu1ar

statistically signifxcantl 2 if ere
s11ght decreases .fof

»,i;;s-ne S e e vl

sbe



e oty .zriak ez =how1hg stataztircallys zagnuoaf-cant dairfersnis:
from placsp: Fo blond cnemizir, were BUN, 3lk3lane phospracaze,
Tat, TEFT osnd potazzium. THere waz po a0Ie reIponze for tv2ages
TG i sEET L Tme divrersnces forogikalane nhizptarvzie ners
noted mainl, Wt 10 mg FN. 0 The 3tkaliine phosphataz- ranges
aere consideraed ciinical’, relevant. Deiresze in serum potaszsoam
waz zes=r at wseh I for 10 mg. 15 mg and 20 mg aroups ard at weehs
% and =nd peint for 15 mg and 20 mg. Thers appsars t- ke & doze
relationship for changss 1n potassium. Table 37 Tists the newly
cccurring values for bleed cnemiztry

Glucose was slevated in a number of patients, but the
significance 1z not clear. There was a higher 1ncidenc
2
[

elevated SGFTz and 5G0Ts 1n FN group (7/162 and 9/1c
T

than 1n

;ﬂm =bo 0/41 and !I"l]\ hese resuHswere—orasiderad L’Illll‘.a-‘l}y
signaficant by the investigators but, as they were tranzient and
not progressive In nature, spensor regards them as not <linically
zignificant.
Special Evaluations
Table 39 1ists echocardiographic results from one center.
Marginally significant decreases were noted 1n peak end zystolic
stress and end syztolic volume and volume index and a significant
increase in fractional shortening and ejectYion fraction for 20
mg compared to baseline. The 15 mg showed increase in ejection A
fraction and frart1onal shortening and décrpase in pOa erier wall .
thickness. : ‘ o -
There was a statistically significant increase .in plasma renin
activity from baseline for % mg and 20 mg PN as well as a dose
related trend to increased plasma’ nor6p1neph"'” 1eve15. “In:d Ty
center C, there was increases in plasma ren1nwgct1v1ty pr1or to .
furosemide in 10 mg, 15 mg and 20 mg?groupggymTﬁese tended to be
HRHOSER ‘%ﬂeﬁ%ﬁﬁﬁfﬁhe 1ncreasé“w1£h j Gawa
- ‘ffgifg’%f:‘ a %‘**bompared;gj;o D'lacebo“ }

T R
{fcreases An plasma’

e

changés in plasma aldosterone or i g

norepinephrine were seen for all four PN groups compared to
baseline, but were not dose related.
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A total of 14 patients withdrew prematurely, 12 on PN and
plac=kbo. Six were due to ADR; 2 in 5 mg group ( headache,
constipation) atrial fibrillaticn) and 4 in 10 mg gqroup ( edema
and tachycardia) headache; headach

ad

Ful el
- AL B RS ) "]L_‘
ion of aorta and a

. Y
L 7
patient required emerqgency surgery for « 1
ator thought was
n

3
10 mg patient had abnormal labs which nvestig
du= to hemolysis (why withdrew the patient the

Adverse Reactions
e reactions were reported by 43% Smg, 43% 10 mg, 56€% 1% mq,

Be% 20 mg and 39% placsebe patients. It appears as if there may
be a dose response relationstap for ADRs=

i
Percentage Patients Reporting ADRs by Week
Week 5 10 mg 15 20 mg
1
4
5
Weehs 1

A

Téb] 5’1ﬁstsﬁﬂby pat1enﬁ; all ADRs reporfed in: tHe sfudy

Tables 46 and 47 present comparative ADRs by treatment. Less

than 9% of the ADRs were rrgardcd as severe ADRs reported
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LGizcuszvzn
ponzor Zoncludes that resglt:z dzmonst zyliteqy
in s linmacal, and tetyztaca’ . o sygane R
= v oall four stresgiez. Tns =
reductions zsen after ones week and a
statiztir:aly greater than placsbe after weeh 2, =
titrated every & - 3 weehz. Prout half the pats
ADR =,
Reviews=r s Comments.
1. Thiz double blind, parallel group study demonstrated a dose rezponse
relationship 1n reducticn in bleod pressure. There does not appsar to
be g sTgnificant decrease in =DEF with a dose over 1% mg
Z. There appears to b2 s higher incidence of adverse reacticns with the
fiigher doses.
2. Leboratory changes, especially SGOT, 5GPT and alkaline phosphatase
were clinically significant.
4, How many patients were initially =nrolied and how many wer s
discontinued prior te snrollment in double blind phass 7
. s 3
5. Patients were to be randomized according te stratification of entry
blood pressure. How did this affect the results 7 These data are not
suppli=d.
6. When was blood pressure measured in relation to administration of
dose.
,»..M . 1 R w e N > v
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L220-L0

7N TAD
£N 200-110 S 301
(6 Centers -~ Investligators A thru F)
SUMMARY OF PATIENT SiAiUS BASED ON ENTRY CRITVERIR, CO-PULAKCE,
VITAL SIGN DATA AND OTHER CRITERIA
Randcm] zed Yreatment Group
PN 200-110
Status 5 mg Group 10 mg Group 15 ag Group 20 mg Group Placebo
valid for 35 Patlents 34 Patlents 38 Patlents A} Patient: 39 Patients
Efficacy
(187 Patlients) 103 312% 468+ 101 316* 502 102 254 A15% 621* 105 301« 416* 609* |104 304® 418 619*
106 319¢ 504 108 324+ 509 110 303* At17* €52 107 308* 422¢ 615* |[113 310% 421* 653°
115 326 506 111 329 5313 112 309% 452« 18 311* 451 £16* Y17  314% 453 £56¢
153 354% 514 155 355+ 5§35 116 315% AS57+ 1S4 320* 456° 651* 152 31B% a6)v
157 357 554 1>8 359 601* 151 317¢ 467¢ 160 321% 465 637 185 32% 03
1£€> 405 559 201 401s ¢10* 159 322¢ 505 163 327 469 161 328* 510
203 408* 603 209 406* 617¢ 162 330 so8 205 332 501 204 331 515
206 &414% 506" 213 420 §£22¢* 202 1333 s512 210 351+ 507 208 352+ 5953
212 419 618*% 222 4H23% §£55¢ 207 353¢ 5%2 2%~ 358* 511 211 3€0 556
223 424* 654*¢ Z55 455°* £58* 215 356* 605 21 402% 551 217 404 €02
253 454 (€59¢ 302 459¢ 219 403 612 225 4A10* 557 221 407+ 608*
305% 463+ 313% 462¢ 224 4Q09* £20* 252 413* 604* 251 4.2% 64y
Partlially & Patlents 4 Patlents 1 Patlent 0 Patients 2 Patients
valld vor
€rficacy 2?27 460 218 41l 464 109 A58
(11 Patlients) 323 613 307 611
Invalld for 1 Patient 2 Patlients 2 Patlents 0O Patients ¢ Patients
Efricacy
{5 Patlents) 306 1684 558 361 607
Total 40 Patlents AQ Patients 41 Pattlents A1 Patlents 4t Patlents
(203 Pptlients)
Note: Patlient numbers assigned in each center:
Centecr A, Pt. #101-199; Center D, Pt. #401.499
Center B, PL. #201-299; Center E, Pt. #501-577
e Center C, Pt, #301-399; Center F, PL. #601-699

Pk
GPgSLents entered open-jabel, long-terma phase

re

of tre~tr at,

= v vy



TRE &

™ 20-11C STUOY KD, 308

MEATDS FOR PARTIAL VALIDITY (% DAL IDITY FIR CPVIDACY ANALYSES
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218 X g 2 2 10 Kvene Rection - Edena,
Techycarais
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(13} e t 1 S nomal Libs (elevates
: bilingin, LDY, ay
SOT bt e W5 sampls
hamolwis s sample
brole asing
oartzi fugat son)
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nt LN ] WA Iwal ig v Overall Compliace ALirg
Active Tresteet & 733
L) Y 3 3 v Trestepet FailigeCoull
ot Kep Appointmrss
[ 4 g WA Invalic 3 wr-gulifyirg 8.7, ot
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TABLE 3
P 203110 STUOY WO, 301
WD 5 PRTIEMTS 8Y OXFICACY NIALYSES CLASSIFICATION
PN 200-110 Rendon]zed Tresteent Croup
Placebe Yotrl
3 eg Crovp 10 o9 Croup 15 »g Crouwp 20 eg Growp
Totsl
Invest igator Partielly Cartially artielly Partislly Pertially Purtinlly
Vvelld]| vc id |lnvallidjveild] vallé |invelldivelid] Veii: [invelid{velid] valld [TInvalldivelld| |valid [invaild|veild] welig [invslic
A [ 0 0 ) 0 1 7 0 0 [ 0 (] [ 1 ] 30 1 ) 3
? ] 1 0 3 ] [ 6 /] . 0 6 o (1] [ 1 ] [ ] 28 § 0 30
[ 6 1 v 7 ' [+] ’ 0 1 4 o 1) H ] 1] a0 2 F &8
[ [} 1 (/] ? 1 0 14 1 [/] ’ o o ’ 1 0 30 4 0 (¥4
E 3 [ [ 4 0 ] 4 ] 9 3 (/] [ 3 4] -] 23 ] ' 24
F S 1 [} [ 4 1 [} S 0 1 ¢ [} 0 [ 1 0 (] 8 ? 1 3
TOTAL l:s 4 1 3 . 2 p 1] 1 2 ] 0 0 Je | 2 c | 1t ] 20)
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or !
I




